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The T & B lymphocytes in frozen sections of skin 
obtained from patients with various lympho-infiltrating 
disorders of the skin were identified using an immuno-
fluorescent technique. Anti T-lymphocytes serum was 
used as a T marker and anti Ig GMA serum and HL-B 
alloantigens as B markers. The method confirmed to be 
efficient in preliminary experiments. Specimens were 
obtained from patients with lymphocytic infiltration of 
the skin (LIS), lymphadenosis benigna cutis (LBC), lym-
phoma cutis (LC) and mycosis fungoides (MF). 
In LIS and LBC the dominant cell was found to be the 
T lymphocyte, suggesting that a local immune reaction 
of the cell mediated type may play a role in their etiology. 
Characterization of the lymphocytes infiltrating the skin in 
various disorders has been the object of numerous investiga-
tions. Mycosis fungoides and Seza.ry syndrome, the 2 most 
commonly studied disorders, are considered to be T cell lym-
phomas of the skin (1] whereas non-Hodgkin lymphomas have 
been found to contain mainly B cell lymphocytes and only 
rarely T cells [2]. For identification of the lymphocytes most of 
the authors used methods of rosette formation by the lympho-
cytes either directly in tissue section [3] or after liberation of 
the cells from the tissue ( 4,5]. In the present study we used 
direct and indirect immunofluorescent staining with anti-T-
lymphocyte serum (to mark T cells) as well as HL-B cytotoxic 
serum and anti Ig GMA serum (to mark B cells) (6], in the 
examination of frozen sections of skin biopsies obtained from 
patients with lymphocytic infiltration of the skin (LIS) which 
was described first by Jessner and Kanof, lymphadenosis be-
nigna cutis (LBC), lymphoma cutis (LC) and mycosis fungoides 
(MF). 
MATERIALS AND METHODS 
The patient material comprised the following: 11 patients with LIS 
(Jessner-KanoO, 2 patients with LBC, 2 patients with LC, and 2 
p a tients with MF. The diagnosis was determined according to the 
histopathological criteria described by Lever and Schaumburg-Lever 
[ 2 ]. In LIS the dermis contains large circumscribed int"iltrates composed 
almost entirely of one type of lymphoid cells. In LBC the dermal 
infiltrates consists of lymphocytes and histiocytes. In aU patients 4-mm 
punch biopsy specimens were taken from skin lesions. 
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Abbreviations: 
ALS: Anti human lymphocytic serum 
MRBS: Mouse red blood cells rosettes 
A TS: Anti human T-lymphocytic serum 
B: B-Iymphocytes 
CLL: ChTonic lymphatic leukemia 
LBC: Lymphadenosis benigna cut is 
LC: Lymphoma cutis 
LIS: Lymphocytic infiltration of the skin (Jessner-Kanof) . 
MF: Mycosis fungoides 
T: T-lymphocytes 
For pw-poses of control the same procedures as described below were 
applied to specimens of tissue from the spleen, thymus and lymph 
nodes obtained during sw-gery or shortly after death as well as to 
lymphocytes obtained from both healthy subjects and patients with 
chronic lymphatic leukemia (CLL). 
Preparation of Tissue Specimens and Lymphocytes 
The tissue specimens were prepared as follows: Small cubes of tissue 
were immeTsed in embedding medium (O.C.T.-compound, Lab-T ek 
Products, Miles LaboTatories Inc., Illinois, USA) and frozen at -70° C, 
after which they were cut into 4-mm sections using an lEE. C. cryostat. 
These were then subjected to direct and indiTect immunoflu orescent 
staining as detailed below. 
The lymphocytes from the heparinized peripheral venous blood 
obtained from healthy subjects and patients with CLL were separated 
by the Ficoll-Hypaque sedimentation technique and finally resus-
pended in phosphate-buffered saline. 
Method for Staining T-lymphocytes: Preparation of anti T -
lymphocyte Seru.m (ATS) 
The ATS was prepru·ed from horse an ti-human lymphocyte serum 
(Behringwerke AG, Frankfurt, West Germany) (ALS). The latter, 
which is free of antibodies against human red blood cells, platelets and 
plasma proteins, contains ant ibodies against both T and B lymphocytes. 
In preliminary experiments we demonstrated its specificity against B 
and T cells by inhibition of the formation of E-rosettes (T cells) , and of 
mouse red blood cell rosettes (MRBC) [7] (B cells), by preincubation 
of lymphocytes from normal donors and CLL patients with the ALS. 
The ATS was prepaTed from ALS by removal of the anti B compo-
nent through 4 successive absorptions with lymphocytes from patients 
with CLL (proved to consist of 90% B cells using the MRBC Tosette 
formation technique), with 250-500.106 lymphocytes/ ml serum in each 
absorption. Absorpt ion of the anti B-lymphocyte antibodies was ascer-
tained to be complete since: (1) the serum obtained was negative by 
indirect immunofluorescent staining of suspension of lymphocytes from 
CLL pat ients; and (2) it failed to inhibi t MRBC rosette formation. This 
absorbed serum reacted in indirect immunoflu orescent staining with 
identifying 60-70% of the lymphocytes isolated from venous blood of 
normal donors. It was thus considered to be a specific an ti T -lympho-
cyte serum (ATS). 
Methods for Staining B Lymphocytes 
Two methods were used to identify B lymphocytes: (1) direct staining 
with fluorescein-conjugated goat anti-human immunoglobulins, G, M, 
and_A antiserum (anti lg GMA) (Hyland, Div. Travenol Laboratories 
Inc., California, USA). This is a polyvalent ant i-serum specific for the 
Fe portions of lgG, IgM and lgA; (2) indu·ect staining with HL-B 
cytotoxic serum (serum ofmultipru·ous women) followed by flu orescein-
conjugated rabbit ant i-human F(abb fragments specified for IgG (Behr-
ing Diagnostic Line, Frankfurt/M, West Germany) (8). In preliminru·y 
tests both of these methods stained approximately 90% of the lympho-
cytes in suspension from CLL patients as weU as 15-25% of the 
lymphocytes from normal donors. 
Staining of the Frozen Sections 
For direct staining, unfixed cryostat sections were incubated with 
flu orescein-conjugated goat an t i-human lg GMA at 37° C for 45' and 
then washed in buffered saline. The stained sections were examined 
with a Tiyoda binocular fluorescence microscope using a superpressure 
mercury lamp HBO 200 W and a superwide UV dru·k field condensor 
with transmitted light. For indirect staining the tissue specimens were 
incubated for 45' with the specific sera (ALS, ATS, HL-B ), then washed 
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and stained with t he appropriate FITC conjugated antisera. Negative 
con tro ls were obtained using horse serum (Gibco, Grand Island Biolog-
ical Com., New York, USA) with the conjugate or the conjugate alone 
(Rabbit anti-horse Ig, Wellcome, Beckenham Kent, England) and also 
by inhibition with preliminary binding of non-conjugated anti Ig GMA. 
T able I showed the agents used in staining and the type of the 
lymphocytes stained. 
RESULTS 
Table II shows the results of tests performed with different 
tissue and cell substrates with known distribution ofT and B 
lymphocytes. It can be seen that ALS stained both T and B 
lymphocytes whereas A TS was demonstrated to have become 
specific for T cells as shown by the specific staining of T cells 
regions in t he spleen (Fig 1). In the lymph node only the 
paracortical zone was stained with ATS as well as the entire 
population of cells in the thymus. By staining with HL-B 
cytotoxic serum and anti lg GMA serum we identified the B 
lymphocytes in the germinative center of human lymph node 
(Fig 2) and in the germinal center of the white pulp of the 
spleen while other regions remained dark. 
Table III gives the results of the tests performed on the skin 
biopsies from the patients. Among the specimens obtained from 
the 11 LIS patients 8 contained only T cells, as demonstrated 
by the positive staining with ATS and failed to stain with anti 
Ig GMA and HL-B cytotoxic serum (Fig 3,4), whereas 3 speci-
mens also contained mostly T lymphocytes and some B lym-
phocytes. Specimens obtained from LBC patients were posi-
tively stained with ATS and negatively stained with anti lg 
GMA and HL-B serum (Fig 5,6). Of the 2 cases with LC, one 
contained only T cells, whereas the other contained B cells. 
Specimens from 2 patients with MF stained positively only with 
ATS indicating skin infiltrations composed ofT cells. 
DISCUSSION 
In the past, methods for the identification of T and B lym-
phocytes in tissues specimens have made use of membrane 
TABLE I. The procedure of IF staining used for identification of the 
· types of lymphocytes 
Sera 
1. Horse ALS 
2. Horse ATS 
3. Horse serum 
4. Blank 
5. Cytotoxic polyspecific 
serum (Multiparous 
women) 
6. Blank 
7. Blank 
FITC conjugated 
antisera(' 
Rabbit anti horse lg 
Rabbit anti horse lg 
Rabbit anti horse lg 
Rabbit anti horse lg 
Rabbit anti human 
F(ab), fragment 
Rabbit anti human 
F(ab), fragment 
Goat anti human lg 
GMA 
" The FITC conjugated anti sera were dilu ted 1:20. 
Type of lymphocyte 
stained 
B&T 
T 
Negative control 
Negative control 
B 
Negative control 
B and other mononu-
clear cells 
TABLE II. Specificity of various sera and antisera tested by IF 
Vol. 75, No. 6 
FIG 1. Frozen section of human spleen incubated fu·st with horse 
anti-human T lymphocytes serum (ATS) and second incubation wi th 
anti horse IgG conjugated with FITC. Positive stain is seen in the 
periarteriolar region (reduced from x 200). 
FIG 2. High magnification of germinal center, positive stain with 
anti Ig GMA conjugated (reduced from X 200). 
TABLE III. Identification of lymphocytes in frozen sections of shin 
biopsies 
Skin disorders 
LIS 
LBC 
LC 
No. ofPa-
tients 
8 
2 
1 
2 
1 
1 
ALS 
+++" 
+++ 
+++ 
+++ 
+++ 
+++ 
ATS Anti F(ab), Anti l g GMA 
+++ 
+++ + + 
+++ + 
+++ 
+++ 
+++ Not done 
staining MF 2 +++ +++ 
Tissue substrate # ALS ATS 
Thymus 3 +" + 
Spleen 
Periarterial sheets 3 + + 
Germinal centers 3 + 
Lymph node 
Paracortical zone 2 + + 
Germinative cen- 2 + 
ters 
Peripheral lympho- 50-70% 
cyte from normal 4 100% + + 
donors 
Peripheral lympho- 5-10% 
cytes from CLL 4 100% + + 
donors 
" (+)-positive sta ining and (-)-negative staining. 
Anti 
F(ab), 
+ 
+ 
15-20% 
+ 
90- 95% 
+ 
Anti lg 
GMA 
+ 
+ 
15-25% 
+ 
90-95% 
+ 
----------------------------------------------------
" +++-80%-90% positive staining cells; +-10%-20% positive stain-
ing cells; and - , negative staining cells. 
receptors specific for each type of lymphocytes which formed 
rosettes with heterologous erythrocytes [9]. These methods 
were used either directly on tissue sections [3] or after disag-
gregation of the tissue and liberation of the lymphocytes by 
mechanical [ 4] or enzymatic means [5,10]. The first method 
failed to identify T -lymphocytes unless AET-heated sheep red 
cells are used [11,12], while in the latter the exact localization 
of the lymphocyte in the tissue is obscured or completely lost. 
Moreover, the low yield and the mechanical damage to the cells 
raise additional difficulties to the performance of this test. 
In 1975 Husby et al [13] were succcessful in identifying 
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FIG 3. Frozen section from the skin with lymphocytic infiltration of 
th e skin stained indirectly with ATS followed by stain with anti-horse 
IgG conjugated with FITC, positive stain of all ce lls forming the 
infiltrate (reduced from X 100). 
FIG 4. Frozen section fi·om same infil trate stained indirectly fu·st 
with cytotoxic serum of pregnant women and after that with anti F(ab)z 
conjugated, all cells of the infiltrate remained dark (reduced from X 
200). 
lymphocyte types directly in various tissues such as spleen, 
liver, thymus, etc., using specific immunofluorescent staining 
with anti T-lymphocytes serum and one year later they iden-
tified the lymphocytes present in pericancer infiltrates [14]. 
In 1977 Sting! and Knapp succeeded in identifying ofT -cells, 
directly on tissue sections using sheep's erythrocytes coated 
with anti-human thymocytes globulin [15]. The approach de-
scribed in the present study using frozen sections of skin and 
immunofluorescent staining with combination of ATS and anti 
Ig GMA and HL-B serum applied, gives a precise delineation of 
the lymphocytes infiltrating the skin without any mechanical 
derangement of the tissues tested. Similar immunofluorescence 
techniq~tes [16] and immunoperoxidase techniques [17] were 
utilized by other investigators for identification in situ of T-
lymphocytes in skin infiltrates of MF. The accuracy of this 
method, which has been used but seldom up to now, was 
confirmed by the results obtained with specimens of different 
types of tissues with a known distribution of lymphocytes. Yet, 
since anti Ig GMA and HL-B serum are markers of monocytes 
too, (because of the nonspecific bindings to Fe receptor), clear-
FIG 5. Frozen section from skin with lymphadenosis benigna cutis 
stained indirectly with ATS, followed by staining with conjugate serum. 
Positive stain of most cells in the infiltrate (reduced from X 100). 
FIG 6. Frozen section fTom the same infiltrate stained with the same 
treatment as in Fig 4. Negative stain of the cells (reduced from X 100). 
cut distinction between B lymphocytes and monocytes cannot 
be established. However, this point is irrelevant for the inter-
pretation of the results obtained in the present study since in 
all but one case the majority of mononuclear cells in the skin 
infiltrates stained positively with the ATS serum. 
The present study has provided additional information on 
the type of lymphocytes found in various disorders of the skin. 
Most of the lymphoproliferative disorders of the skin studied 
up to now, including mycosis fungoides and Sezary syndrome, 
have been shown to consist ofT lymphocytes [1]. This is also 
true of lichen ruber planus, a nonsystemic disorder of the skin, 
in which the presence of T lymphocytes was considered to be 
evidence of a cell-mediated in1mune response, possibly toward 
some modified skin antigen [10,18]. In lymphomatoid papulosis, 
a benign skin disease whose histological pictUl'e resembles that 
of malignant lymphoma, infiltration by T lymphocytes was also 
demonstrated [1]. 
LIS is considered to be benign and self-limited. Its etiology is 
still unknown although various hypotheses have been advanced 
but without experimental evidence. The histological appear-
ance in LIS consists of gmups of lymphocytes in the upper and 
mid-dermis. In some cases, however, an atypical picture may 
render it difficult to distinguish between LIS and malignant 
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lymphoma. None of the 11 cases of LIS showed signs of malig-
nant degeneration. Burg, Braun-Falco and Hoffrnan-Fezer in-
cluded LIS among B-cell pattern of cutaneous lymphoprolifer-
ative disorders [19]. In our study T lymphocytes were present 
in all cases but in 3 cases B cells were also found. Whether this 
fmding denotes different stages of the disease remains for the 
time being conjectural. 
In LBC the infiltrate histologically contains not only lym-
phocytes but other mononuclear cells. These may be arranged 
in a mixed pattern or in a manner similar to the cells in a lymph 
follicle. Braun-Falco and Bury found that the lymphocytes in 
this disorders wer composed of both T and B lymphocytes at a 
ration of 2:1 [20]. In our 2 cases the infiltrate was found to 
contain mainly T lymphocytes. The different results are prob-
ably due to different methods, since Braun-Falco and Bury had 
performed irnmunocytological studies of suspension of cells 
after liberating them from the skin lesions [20]. 
The predominance ofT type lymphocytes in benign lympho-
proliferative disorders of the skin raises the possibility that 
there is a local immune reaction of the cell-mediated type which 
in some cases might eventually give rise to a dermal prolifera-
tion of malignant nature, which would explain the incidental 
transformation into non-Hodgkin's malignant lymphoma. 
Most of the cases of non-Hodgkin's lymphoma studied up to 
now have proved to be B-type lymphoma, with only sporadic 
cases ofT-type lymphoma described [21,22]. It should be noted, 
however, that these studies reported cases in which the initial 
involvement of the disease was in the lymph nodes or internal 
organs. In our cases of non-Hodgkin's lymphoma there was no 
evidence of extra-cutaneous involvement. In one of our patients 
only T cells were found whereas in the other there were B cells. 
It is possible that there is a greater likelihood for the T cell 
type to be found in primary lymphoma cutis than in forms of 
lymphoma which spare the skin. 
Our findings and those of studies carried out by other workers 
indicate that T lymphocytes are the dominant type of cell in 
most lymphoproliferative disorders of the skin, whether benign 
or malignant. The significance of these data still needs further 
clarifying. . 
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